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THE NEED
FOR SNOOPING

OMPUTER programs for two-dimensional (2D) plotting

are numerous, and at least one is available in the library

of most computer installations. However, in the process of model-

building, researchers often want to examine graphed data for

the presence of possible interactions of independent variables.

This type of data “snooping” is common; but, to make use of

available (canned) program decks, researchers must often resort

to separating data into small sets and constructing and comparing
several two-dimensional graphs.

To help with this chore, we have developed a computer

program called SNOOP.

WHAT SNOOP
WILL DO

Program SNOOP allows examination of interactions by ex-
tending two-dimensional (2D) graphing procedures to three-
dimensional (3D) plotting. A variable hereafter referred to as a
plotting character (PC) denotes the third dimension. The PC
can assume values from 0 to 9 and is designated by the content
of a'selected card column in the observation data. The numeric
characters that appear on the completed graph are the actual PC
values that appear on the cards (a blank results in a PC value
of 0).



For example, if volume, diameter, and height are measured
on a group of felled trees, the 2D relationship of volume and
diameter can be plotted on the same graph and up to 10 values
(or classes) of the plotting character (height) can be distin-
guished. Examination of the graph may then result in selections
of appropriate transformations, interaction terms, and/or weights
to be applied in regression analysis. This procedure is not neces-
-sary for so simple a problem as postulated here, but extension
of the possible uses of 3D plotting should be obvious. However,
because of its simplicity, a volume-estimation problem is used
as an example later.

Two-dimensional plotting is also available to the user of
SNOOP. In this case the numeric characters that appear on the
completed graph are frequencies of occurrence. The resulting
character at any set of coordinates may then be blank (no occur-
tence), 1 to 9, or 0 (10 or mose).

If overplots are attempted, messages (containing the coordi-
nates and, in the case of 3D plotting, the PC values) are printed
after the appropriate graph. An attempted overplot would occur
when 2 or more observations have identical coordinates for 3D
plotting, or 11 or more observations for 2D plotting.

When several dependent (Y) and independent (X) variablfs
are included in one job, a set of fully labelled graphs is made,
including each Y-X combination. And, for 3D, a separate set
of graphs is made for each PC specified. The program auto-
matically scales the graphs for each variable used. Other flexi-
bility available to the user, barring certain properties given in
the section Program Restrictions, can be summarized as follows:

2D and 3D jobs can be included in the same run in
any order. As many jobs as desited may be included
in a single run. Observation values can be negative,
zero, and positive. Order of the variables on the
observation cards is completely flexible.

PC’s can be located anywhere on the observation
cards. Multiple cards per observation can be used.



WHEN TO USE
THE PROGRAM

The major use of program SNOOP is in the model-building
stage of an estimation problem. A segment of data can be plotted
in various ways, and the graphs can be examined for logical
trends in dependent-variable values as responses to changes in
the values of independent variables. Models can then be formed
for regression analyses with the remaining data.

Consequently the value of the program is easily recognized
when the researcher is attempting to explain previously unfa-
miliar functional relationships between many variables. With
only a few variables, many observations, and expectations that
limit the possibilities of functional-relationship alternatives, the
researcher can go directly to the use of one of the canned regres-
sion routines—for example, Furnival'-—available at any large
computer center.

HOW TO USE
THE PROGRAM

The program is activated by a control deck supplied by the
user. The control deck consists of cards containing the observa-
tions and information designating a specific manner in which
the observations are to be handled by the program. The following
instructions describe the complete control-deck setup (all under-
lined characters must be punched exactly as they appear in the

instructions) :
Card  Number Card
group of cards Title columns Content
1, 1 Job 1-2  2D—For 2-dimensional

description plotting.

Foresters Proc. 1964: 201.207.



3-4

5-6

7-8

911

12

13-72

38
[

Format 1

2
3-72

3D—For 3-dimensional
plotting.
Number of Y's (NYS),
right adjusted.
Number of X's (NXS),
right adjusted (does not
include PC variables).
Number of plotting
characters (NPC),
right adjusted. Use 00
(or blanks) for 2D.
Number of observations
(NOBS), right adjusted.
Number of cards per
observation (NCARDS).
The use of 0 (or blank)
will be interpreted as 1.

Alphameric job title to
be printed above each
graph.
I—There is no format
continuation card.
2—The format specifi- *
cation is continued
on the format
continuation card.
(—Left parenthesis.
Ep to 70 alphameric
characters, ending with
a right parenthesis, and
containing 2 FORTRAN
BCD format® (F-speci-
fications), which

*Refer to any text on FORTRAN IV for descriptions of BCD formats {F-specifi-
cations as used here and E-specficarions as used in portions of SNOOP output),
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3 Oorl

4 NYS +
NXS

s 0if 2D,
NPCif 3D

Format
continuation

Variable
labels

3D plotting
characters

3-52

1-18

19
20

21-22

describes the format of
the Y's and X's on the
observation cards. The
right parenthesis is put
on the format continua-
tion card if column 1 of
the format card = 2.

Continuation of the
format specification
described for columns
3-72 of the format card.

Y—If the variable is 2
dependent variable.
X—If the variable is an
independent variable.

Blank.

Alphameric label
(identifying informa-
tion) associated with
the variable,

This group of cards must
be arranged in the order
that the variables appear
on the observation cards.

PLOTTING
CHARACTER

Blank.

Number of the card (of
the observation set) on
which the PC value is
found. The use of 0.

(or blank) will be
interpreted as 1.

Column number (right-
adjusted) in which the



6 NOBS
xNCARDS
7 1

Observations

Job

control

23
24-31

1-80

1-8

PC value is found.
Blank.

Alphameric label
(identifying informa-
tion) associated with
the PC.

One or more cards for
each observation as
designated by the
format cards.

CONTINUE—TIf more
than one job is included
in the run. Card groups
1-7 are repeated after
the job control card.
DONE (left adjusted)
—Designates the end of
the last job in the run.

An example of a control deck is shown in the appendix.

PROGRAM

RESTRICTIONS

Job restrictions applying both to 2D and 3D plotting are:

NYS + NXS < 50

NYS = 1

NXS =2 1

2 < NOBS £ 500

1 < NCARDS < 9

Job restrictions pertaining to 3D plotting only are:
(NYS + NX$§ + NPC) X NOBS < 10,000

1 < NPC < 10

A job restriction pertaining to 2D plotting only is:

(NYS + NXS) X NOBS £ 10,000



HOW TO USE
THE RESULTS

For the researcher who is developing a regression model, the
graphs produced by the program can be a valuable aid in selecting
transformations, interaction terms, and variance-stabilizing
weights, and in ordering of variables.

As an example, let us examine the sample control deck in
Appendix I and the output in Appendix II.

The first page of output consists of summary information
pertaining to the entire job. Card groups 1 to 5 of the control
deck are printed as well as the values of all the variables in the
first observation (the Y's precede the X's in the printout).
Because the first job in this example specifies 3D plotting, the
values of the plotting characters for the first observation are
also included in the summary information.

Now, assume for the moment that expectations of functional
relationships involving cubic-foot volume, diameter, and height
are vague. The trees plotted in this example could be an initial
sample of trees to be measured in the construction of a standard
volume table; that is, we want to express cubic volume as a
function of both diameter and height, if possible. Consequently,
the control deck has been set up to plot a 3D graph of cubic-foot
volume as a function of diameter, using 10-foot height class as 2
plotting character.

The resultant graph shows that volume increases with an in-
crease in diameter, and there is an increase in the slope of the
relationship as diameter increases.

Free-hand curves as they would be drawn on the graph for
several groups of the 10-foot height classes are shown in figure 1.
These can be represented in three dimensions as in figure 2.

Upon close examination — by methods described by Jensen® —
figure 2 suggests that, for a given height, volume is a function
of the square of diameter. Also, for a given diameter, volume

Cent. States Forest Exp. Sta. Misc. Pub. 57 pp. Columbus, Ohio. 1964.



CUBIC-FOOT VOLUME

300

230
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DIAMETER AT BREAST HEIGHT, INCHES

Figure 1.—Haond-fitted curves for
four height-class groups.

appears to be a linear function of height. Thus, the interaction
term of [ (diameter)® x height]} would be an appropriate inde-
pendent variable for regression analysis. The user might also
study the graph further to determine a weighting procedure to
stabilize the variance of volume as [ (diameter)® x height] varies.

Following the graph is the printed list of attempted overplots,
including their coordinates and PC values. Following the over-
plots, the printed message CONTINUE signifies that the program
is continuing to the next job in the run.

The second job is simply a demonstration of 2D graphing.
The same observations were used as in the first job. Two graphs
were specified by designating volume as a dependent variable
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Figure 2.—Cubic-foot volume as o function of the joint
distribution of tree diameter af breost height and total
tree height.

and diameter and height as independent variables. The reader
will note that the numbers printed in the resultant graphs are
frequencies of occurrence. There are no overplots, and the ptinted
message DONE signifies that the last job has been run.

INFORMATION
FOR PROGRAMMERS

Program SNOOP was thoroughly tested and is operational on
an IBM 7040 computer with the IBSYS monitor. The program
is written in FORTRAN IV and should run with little or no
modification on other computers that accept FORTRAN IV, have
a 32K core, and have three tape drives or equivalent input/output
devices. The logical tape assignments are:



Unst Use

5  Control-deck input

6  Program output

9  Intermediate opesations (scratch tape)

A special subroutine was necessary for backspacing logical
unit 5 at the computer installation where this program was
developed. A simple BACKSPACE 5 command or its equivalent
. 1s all that is necessary at other installations. The two places in
the program where this must be done are marked with comments.
A general flow diagram of the program is shown in figure 3. And
a listing of the program is presented in appendix IIL

ERROR
MESSAGES

When the user makes an error in preparing the control deck,
the program will print a message if the error is suclf that execu-
tion of the program would be illogical or impossible. The pro-
gram then continues to scan the control deck for additional jobs.
The error messages used by the program are:

NYS = XX
NYS MUST BE GREATER THAN 0 AND LESS THAN %50

NXS$ = XX
NXS$ MUST BE GREATER THAN 0 AND LESS THAN 50

NPC — XX
NPC MUST BE BLANK OR ¢

NPC = XX
NPC MUST BE GREATER THAN 0 AND LESS THAN 11

NOBS = XXX
NOBS MUST BE GREATER THAN 1 AND LESS THAN
501

10



PRINT
S8 SUMMARY
FINFORMATION

SCALE
AND CALCULATE
COORDINATES FOR
EACH VARIABLE
N EVERY
OBSERVATION

e

THE FIRST
PLOTTING
CHARACTER

ESIN
THE FIRGY
DEPENDENT £
VARIABLE

BEGIN R NEW
SRAPH WITH THE
SIRGT INDEPENGENT

YARIABLE
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Figure 3.—SNOQP flow chart.
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(NYS -4 NXS) X NOBS = XXXXXX
THIS MUST BE EQUAL TO OR LESS THAN 10,000

(NYS - NXS + NPC) X NOBS = XXXXXX
THIS MUST BE EQUAL TO OR LESS THAN 10,000

THE FOLLOWING CONTROL CARD IS MISPUNCHED
OR OUT OF ORDER. . .
) 9.9.9.9.0.0.0.0.0.9.0.0.9.0.9.9.0.9.9.9.0.9.0.9.0.6.9.9.0,0.0 ¢

XXX XXX X XXX XX XX XX XXX

THERE IS A VARIABLE LABEL WITH THE 3D
PLOTTING CHARACTER GROUP

THERE IS A NON-NUMERIC CHARACTER IN
OBSERVATION XXX FOR PLOTTING CHARACTER XX

After any of the above messages are printed, the following
message is printed:

UNABLE TO PROCESS THIS JOB

THE PROGRAM IS NOW SEARCHING FOR THE NEXT
JOB (IF ANY)

12



APPENDIX

I
CONTROL-DECK EXAMPLE

3D010101GI51RED PINE VILUME TABLE CONSTRUCTION (PRELIMINARY PLOTTING)
AASKsF31SXyFe Y oo -
X DIAMETER AT BREASY HMEIGHT
Y CUBIC-FOOT VOLUME -
PLOTTING CHARACTER 111 HY CiLASS

....... B Y IR . U U RO
145 72 513

....... A88 B0 SO e "
150 46 351
52 45 336 S—
153 &0 317

e e o e e s e e 4 A A e s i i . . o 6 2 2 e . e T e e B0 e o o S N T A A e M o i e o B O S

- o "~ e e s T T T

uuuuuu
e T e T T e i ot o o 2 Ao 3 O s i i o i T St 2 o B

5o 20 17

, 51 22 19 [
sz 26 25
L L R - R -
56 26 26
LT S
80 30 36
62 33 43 ——

CONTINUED
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ControL-Deck ExaMpLE. — CONTINUED.

72 39 59
Ta 2 73
77 42 A2
Ig 45 s
30 46 100

32 35 101

100 51 175
101 40 138
103 52 187 .
106 48 174
106 55 209
189 84 1030
193 72 8O
198 90 1222
139 58 234
110 33 L60 |
199 86 1141
200 60 80l
99 38 123
119 45 216
219 82 1330
220 95 1502
221 98 1634
223 74 1263
225 86 1530
119 65 315
120 54 260
126 10 377
233 60 1036
233 95 1750
130 40 235
130 42 241 R N
240 97 13%4
261 50 1340
263 100 237}
266 3T 2104
Tad 101 24%7
230 1ed 2763
L3 4 170
115 64 293
237 12 1092
213 74 9u3
218 I 1223
116 43 L9

CONTINUE

2001020009510 PINS DATA - E4AYPLES JUF TWO-DIMENSIONAL PLOTTING)

LUSX e F 3ol el X F3al,y1XsFbal)

X CIAMET O AT 3/EAST HMEIGHT
X Trian Hotust
\ Cugil-FNOT v ILu¥t

(SAME UBRSERVATIONN 070K AS USED P2 THo FIRAST JUB MUST BE INSETED mHEALD)
QUNE .
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II
OUTPUT FOR CONTROL DECK GIVEN IN I.

U8 MumgER |
JOB TITLE kb0 BENE vidums
S0 PLOTRING

EREER OF JERrmnENTITS vRRTAMUEY W
MBBEX JF WOTPLNGENTIRE AKISBLES » i
WRELE OF IBIEREATIONY 4 Y

JURBER UF
wumAER W

TeE CoaTaue gEux HRORY R Y

F5INED PiRE A URE

TN

UTAMETER AT SATAST REfunT

)'-'\'MC‘”’“" YIUME et p A s
5

{aBLES TRV GBS ERVAVION AHEd. - -
LT 120 9.4309000¢ 9_1 _____

LRI S RTINS EN LT T N

THE PLITTING o
LIRS

) 08 oo T o T
. PR _3ED ’Wf._"“!a_..i (AL LONSTAUCTION JPRELININARY. 'LQ"!'NL R - - -
T THREE=(ME~5 (ONAL GAGPHLPCE 13 §5 GEF LMEG 45 W7 .

N S,
B o o
S 21A8E A3.. ~ — . B
A - e T e - a

’ 9
,
C 9
; : A .
T m 7
3 it e m e W e U0
ey &

g o oAl

i

DLSIBTE 02, r_ 48

218698 22 BRI BR L. S.ITERE 02

TEMEEE I KTTEMR TR .vtxﬂms-

&5
Ve Dakerol 3
Vo DuehkGE 23

CONTINUED
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Qurrur For ConTrROL DECK. — CONTINUED.

Jnn wokpEn

LU TETLE <@EN 3{a0 ATG - LRANSLIS I TeieQiNeviiuNAL ALOITING
0 MLOrTeG R
WURBEE TF O0R GDESTITE datiskg (Y ¢ |
RUMBER 3F (NOFECUDENT iK1 VARIAPLES o 4
RUIBER P BSEACATIINY v 9%

L MURBEM OF TaMuh Pee aNFaFATIDY )

MUKBER S LT LRARBLYEAS v 9 .

TreE CGTEUL BELE PUR TwED S8 Thaa.e.. PR
I 23 I9IKE0 FIw IRTA - Teametch OF CwieuleiNS vl SLUfT DN -
VISELF LY h L0,k a )

% DUASELcs 81 b tRant wpinef
5 TUTAL vy i0aT
A CHBITARIHIT g

Cor P URSERVATIUN CRRDS akk L UTATED 484" 4ey
Tie vAQLaaLLs
Rl
€
I

I few
Liw D.a120000F A2
ERE N SRR T LT I 3
Zhe doalwimne 92

FERRY UBATREATION ORE ...

das wweBER 2

RET FEE UATA - EXAMPLEL UF TWU-DIMENSICRAL FLOTTimY
THeniALRY 1AL K ARH

_ 27368 DY,

o-108mt 03,

R LI S T
EREESEPZ2N 01

I3 PP

b, L0est

L demanse uj Aakenak gk

R . DIAMETIR AT SHEALT sgIonT
NmBFR JF AYTempreo QVERFLLTSY @

e e e R A SN e ke YA TR R E e e Y AN Y LA AL AR LK N ey,

O ASSSE0R . B.2WE
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Qutrput For ConTrROL DECK. — CONTINUED.

SeldTiny i,

Beziane s

R R s
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e
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Bes48Y 2.

i Lakme

FUST:L RTINS F
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1
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1
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441
LISTING OF PROGRAM SNOOP.

DIMENSION FMT(36),LABELI(S0.501 TLABEL{50,50),CONLABILO.2),TITLE(LS
1) IVAR{SO} (CHECK(S ), IPCLLID} XHMATLI01201,PCLL0Y, YISO}, VVISO) KPCLT2
2014RI207 ¢ IGRAPHI SO0, 1001 XABSIS),1G(12])

READ THE CONTROL DECK ARD CHECK FOR ERRORS

READ THE JOB DESCRIPTION CARD
40820
799 1J08=1J08+1
READ(5, TOOIDEMHYS ,NXS \NPC (NOBS , NCARDS, { TITLE( I}, =1 ,15}
700 FORMAT(AZ2,312,13,11,1544}
NC=NCARDS
IF{NCARDS+EQ.OINC=1
[F{NCARDS . EQ.OINCARDS=0
WRITE{6,7501)1J08
WRITE(6, TSIIVATITLEL I} s E=L,15]) ) o
HRITE(6,T52)DER
WRITE{6,753)INYS
WRITE(6, 754 INXS
WRITE(6,7SSINOBS
WRITE(6,10001 IRC
10001 FORMAT(34M NUMBER OF CARDS PER OBSERVATION =11)
WRITE(6,756INPC
WRITE(6, 7571}
7501 FORMAT{I1H1J08 RUMBERI3}) -
7511 FORMAT(12H JOB TITLE =15A4)
752 FORMAT{1M AZ,9H PLOTTING)
753 FORMAT(35HONUMBER OF DEPENDENT(Y) VARIABLES =12} o,
754 FORMAT(3TH NUMBER OF INDEPENDENT(X} VARIABLES =I2¥
755 FORMAT(2SH NUMBER OF OBSERVATIONS =13)
756 FORMAT(32H NUMBER OF PLOTTING CHARACTERS =12}
757 FORMAT{43HOTHE COMTROL DECK FOR THIS JOB ISicmee. RN
DATA THREED/2M3D/
DATA TWUD/2H2G/
IF {DEM.NE . THREED . AND. DEM. NE. THOD IS0 TO 999
IF(NYS.LE.0.OR.NYS.GE.50}G0 TO 800
IF(NXS5.LE.D.OR.NXS.GE.50}G0 YO 801
IF{NOBS LT 2. 0R. NOBS.GT.500}GH TO BIO
IF(DEN.EQ. THREEDIGO TO 702
IF(NPCLNE.OIGO 7O 802
TF (L (NYS+NXS ) 8NOBS )~ 100001 703, 703,860
702 IF(NPC.LE.O.OR.NPC.GT. 10160 TO 803
LF({ {NYS+NXS+NPC ) 8NOBS )~ 10000) 703,703,861
703 MRITE(S,T04IDEM, NYS NXS NPT, NDBS NCARDS, (TITLE(T D fmLy15)
T04 FORMAT(IHOA? 312,13, 11,1548)
C READ THE FORMAT CARDS
READ(S, 780} [FORN, (FMT(1},1=1,18)
T80 FORMAT(I1,17A4,A3)
YF{TFORM. LT 1.OR. IFORMLGT.21GO TO 999
WRITE(6,TBL)IFORM, (FMT(1}eink, 183
781 FORMAT(LH I1,17A4.A3}
{FCIFORMLEQ. 11GO 10 706
READ(5. T0S(EMT(]),i=19,36}
705 FORMAT{18A4}
HRITE(G&; TB2YIFRI (LT, 219,36}
782 FORMAT(1H 1BA4) .
€ READ THE VARIABLE LABELS
FOOH  NVAR=NYSenxs

CONTINUED
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LiSTING OF PROGRAM SNooP. — CONTINUED.

1XX20
{¥ya0
DO 790 [=1,50
790 IVAR(I}=0
DO 707 T=1,NVAR
READ(S, TORI VAR, (LABEL( T ,K) sK=i, 50}
708 FORMAT(AL,L1X,50A1}
DATA YY/1HY/
DATA XX/1HX/
IF (VARLNE.YY.AND.VARLNE.XX)GO YO 999
IF{VAR.EQ.XX)GO TO 709
IYYs{Yyel
IVAR(TI=1YY
GO TO 710
709  IXX=[XXel
IVAR{ I b= IXX4NYS B o
710 WRITE(G,TILIVAR, (LABEL([,K),K=1.500
791 FORMAT(LH Al.1X,50A1}
c ORDER THE VARIABLE LABELS
KKK= [VAR( I}
D0 711 K=1,50
Tl TLABELIKKK.K1=LABEL(I¢K)
707 CONTINUE
C READ THE PLOTTING CHARACTERS LABELS
IF(DEM.EQ.THODIGO TO 751
DO 7SO T=1,NPC
READ(S, 7121 {CHECKITUI, 141,57, ICARD, 1PCEI), (CORLABIT,R] k=172
F12 FORMAT(AZ, A&, 1X,E1,12,1X244}

IF{CHECK LY. EQ«YY OR.CHECK( 11, EQ.XXIGO 70 830

INE.T4.0R.CHECK(S).NE.TSIGO TG 999
EFEIPC{I)oLE.0L.OR.IPCIT}.6T.80960 TO 999
WRITE(6, 792) (CHECKITS),1J=1,58, ECARD, IPC 1), (CONLABLI K1, K=1,2}

T92 FORMAT(LH 42,484,212, 1X,2A4)
1C~ICARD
IF{IC.EQ.0}iC=1
IPC{I)=¢{IC—1}#BO)¢IPCII}

750 CONTINUE

751 CONTINUE

[
4 e e o e B
¢ THE OBSERVATIONS ARE NOW PLACED INM A VECTOR CALLED XKAY
[
c
WRITECL, 79T} S
797 FORMAT(45H0....OBSERYATION CARDS ARE LDCATED HERE.... ¥
D0 100 K=1,50 . . . s
Yi{KI=0.0

100 VVIKI=0.0
DO 110 K=1,10120
110 XRAT{K}=0.0
[COUNT =0
C READ THE VARIABLES
103 READIS.FMYIIVIK)} K=1/NVAR]
ICOUNMT=ICOUNT+]
IF{DEM.NE . THREEDIGD TO 13
DO 9691 IJKL=L.NC
€ THE FOLLOWING CALL STATEMENT IS USED TO BACKSPACE THE INMPUT UMIT
CatrL IQEDIT{L}

CONTINUED
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LISTING OF PROGRAM SnoOP. — CONTINUED.

691

CONTIMUE

C READ THE PLOTTING CHARACTERS

2632
i1i2

B0
13
L0013
970

G972
97L

KSTART=]

REND=80

00 9692 IJRL=1.NC
READ(S 1120 {RPCIK) (HmKETARTY REND)
RETART=KSTART+80
KEND=REND*80
FORMATIBOAL)

DO 113 Isi,NPC
KEPCeIRCETY
IRRPC=KPLIKKPLY
00 960 Li=iwil

DATA IG/LH ,IMLoIHZ,1H3, 1HSG, LHS, 1HE, LHT, 1M, 1HI IHO, iH.F

IF(IRKPC.NE. IGILLIIGO TO 960
PCeLY =t~ D
IF(LL.EQ.11IPCLT}=0,
$0 Yo 113

CONTINUE

50 TO 835

COMT [MUE

GO TO 13

WRIYE(&,970})

FORMAT (S4HOTHME PLOTTING CHARACTERS FOR THIS OBSERVAT

DO 972 =1, NPT
LoPCLLY
WRATE(6o9TRMI L
FORMAY(&H PCLIZ+2HI=E1)

108 _ARE...q )

60 Yo 7195

C OROER THE VARIABLES

i3
200

7299
650
651

652
853

DO 200 ISKIP=i,NVAR
IP=IVARLISKIP)
YE(IP )=V ISRIPY
IF(ICOUNT.NE.1)GD_TO 793

HRITE(6:7999)

FORMATI{4BHOTHE VARIABLES IM THE FIRST CBSERVAYION ARE... ¥

00 650 I=1.8YS
WRITE(A,65131.,VVEL)
FORMATIIH Y(I2:2HI= EL14.8)
00 652 I=1.8%%

[XS=1¢NYS
WRITE (6,693 0. WWEERSY
FORMAT(IH XU12,2011=,E14.8}
IFEDEN.EG. THREED GO TO 10013

C STORE THE VARIABLES

s

C STORE THE RANINUM AND MINIMUSE VALUES

izo
106
107

20

KK=0

DO 410 XK=l .NVAR 7
KSUB={ (K~1JeNOBS ) e RK ICOUNT
BMEN=KSUBeROBS~ ICOUNT+ L
EMAKKHEMNL
RRAT(RSUB I =¥V K}

KRsKKe2

IF{ICOUNT.EQ. 1560 YO 107
AMAX=NRAT (KMAX)
AMIN=NMAT (KM IN)

IFLLAMAR-YVIRI IS (VY(RI-AMIN} 106,106,410

IF(VVIKI—AMAR) 108,107,107
ARAX=YV (K )
XMATI{KHAX b= AMAX

CONTINUED



LisTING OF PROGRAM SnoOp. — CONTINUED.

108

IFLICOUNT.NELLIGO TO 410
AMIN=YYIK]}
KBAT{RMINI=ARIN

410 CONTINUE

TC STORE THE PLOTTING CHARACTERS

[eEsRaRuNa¥sl

401

500

THE

1010
1011

1007

1004

1020

800
801
802
803
BiO
830
838

860

[-1.34

IFIDEM.NE. THREEDIGO 7O 500

00O 401 L=1,8PC
KSLOT=(NOBS+2) ¢ {NVAR+L -1 1+ JCDUNT
XMATIKSLOT ) =PC{L)
IFLICOUNTLNE.NOBSIGD TO 103

VALUES IN XMAT ARE CHANGED TO ROW AND COLUMM NUMBERS FOR THE
OUYPUT MATRIX(IGRAPH}

KX=1

DO 1050 K=1,NVAR
HL=(K-1}NOBS+KX

Hi= (MOBS$K) ¢KX~1
KX=KX#2

DO 1050 LK=NL,KL
IF{K.GT.NYSIGD TO 1010
DIVeS0, _

60 YO 10ii

DIV=100. ) o
KINC=(XMAT{ML¢2]-XMAT{ML+1] }/DIV
IF(XINC.EQ.0. IXINC=1.0
AsXHAT (ML+1)

REMAT=0. o e
IF(A.GT. XHAT{LR)IGO TG 1008

AsAvXINC
REXKAT=RXMAT+].

GO 1O 1007

NHAT{LK) =RXMAT
IF{K.GT.NYSIGO TO 1020
TF{XKAT(LK}.LE.50.360 TO 1050

XMAT (LK) 250,

60 TO 1050

IF(XNAT(LKI.LE.100.160 TO 1050
XMAT(LE}=100.

60 10 1050

WRITE(6,990INYS

60 TO 1000

WRITE(6,991INXS

60 TO 1000

HRITE(6,992)NPC

&0 TO 1000

WRITE(6,993)NPC

50 7O 1000

WRITE{ 6,994 ) NOBS

G0 TO 1000

WRITE{6,995)

60 YO 1000

WRITE(60996) ICOUNT, I

60 YO 1000

HOVER={ (NYS+NXS } $NOBS)

MRITE {6,997} NOVER

60 10 1000

MOVER= { {NYS4NXS+NPC ) $NOBS )

CONTINUED



LisTING OF ProGRAM SNooP. — CONTINUED.

WRITEL 6,998 ) NOVER
GO TO 1000 e
€ THE FOLLOWIMG CALL STATEMENT {$ USED TO BACKSPACE THE INPUT UNIT
$99 CALL LOEDITLLY
READ{5,892)(R11},T=1,20}
WRITE(6,891}
WRITE(6¢893H{RI{T),1m1,200

990 FORMAT(SHONYS=12,/44H NYS HUSY BE GREATER THAN O ARD LESY THaw 500
991  FORMAT(SHONXSS12,/44H NXS MUST BE GREATER THAN O AND LESS THAK 50}
992 FORMAY{SHONPC=I2,/4&H mPC MUSY BE BLANK OH O
993 FORMAT({SHOMPCs12,/44H NPC RUST BE GREATER THAN O AMD LESS THAN 11}
994 FORMAT(6HONDBS=13,/746H MOBS HUST BE GREATER THAN 1 AND LESS THAN 5
101}
995 FORMAT(6IHOTHERE IS A VARIABLE LABEL wITH THE 3D PLOTTING CHARACTE
1R GROUP)
996 FORMAT (49HOTHERE IS A NOW~NUMERIC CHARACVER [N OBSERVATION 3,244
IFOR PLOTTING CHARACTER 123 e .
997 FORMAT{1BHO(NYSeNXS) X NOBS=16,/742n THIS RUST BE EJGAL TO OR(E3%3
1THAN 10,000} . L
998 FORMAT(22HO(NYSenNRSIRPCT R W0BS=16,7421 THIS ROST BE EQUAL TO
LESS THAN 10,000}
891 FORMAT(6CHOTHE FOLLOWTRE CORTADL CARD TS WISPUNCHED GR OUY OF ORDE
tRaac)
B892 FORMAT(20A4) =~~~  TT T TTTommoomommmmmmsmmmmmmomommmommmmmnTeTn
893 FORMAT(IH 2044}
1800 WRITEL&,1001}
1001 FORMAT{2THOUMABLE TO PRDCESS THIS JOB/SSH THE PROGRAR IS NOW SEARC
LHING FOR THE NEXT JOBTIF aNvy
1002 READ(S,10023TAL
1003 FORMAT (A&}
DATA EE.CC/4HDOME , 4HCONT/
IF{TAL.EQ.EEICD YO 2000 ~~ ~~~~~~ 7T TToroomoomoomommmmmmmomonmmm
IF(TRAL.EQ.CCIG0 TO 7199%
GO t0o 1002
1050 CONTINUE

CONSTRUCY THE GRAPHS tIGmabmy ~ ~~~ ~~ 77 7 77 orooommmmmmmmmommmmmmmme

¥ (DEM.EQ. THODINPC =]

DO 2010 Jal,NPC

DO 2010 K=1,NY$S

KX=(2¢(K-1)3¢L o o CoTTrmmmmmmmm e

KY=(2eNYSIel

LMYS=RYSe]

00 2010 L=LNYS,NVAR

REWIND 9

DU 2030 Y=},50 o . ~ .

DO 2030 M=1,100 T CoT T TTrrmmmmm e
2030 IGRAPH{I,MI=100

HT=(K-1)2NDBS+KX

NKm (L~F) SNOBS+RY

MK MK +NOBS -1

KY=KYe2

ICNT=0 T T T n T ommmrmrmmmmmm T

T0=0

DO 2011 LEKsNK, 8K

IY=XMAT{MT)+.001

[xEa ¥ NaKal

< e e i o e e

o]
Z

ONTINUED

22



LisTING OF PrOGRAM Snoop. — CONTINUED.

60 YO 2011

3001
3603

T 2011

EX=NBMATILK J¢.00L

IF{DEX.EQ. THREEDIGO TO 2015
TFLIGRAPHILY, IX)EQ. 110160 YO 3000
IGRAPHILY, IX)=IGRAPHIIY,IX1el

60 1O 2011

WRITE{9,3002)1Y,1X

FORMAT(213)

{0=iDel

ICNT=iCNT el
KSLOT={NOBS+2) S{NVARS - LT TCNT
KPLOTe XMAT (KSLOT ) ¢.001
IF(IGRAPHITY, IX).NEL10OIGO TO 3001
IGRAPHUIV, IX)=KPLOT

6o TO 2011

WRITE(D,300311Y, [X,KPLOT
FORMAT{313}

ip=iD+1

MT=MHT+1

END FILE 9

"REWIND 9
C PRINT A GRAPH

3043
T3042
3045

3044

3058

3053

3050

3061L

3060 WRITE{6,3063)JLABEL(N I1JK]} (BEGIN,{ICRAPHII L1},1121,100)

3063
3058
3071

WRITE(6,3041 11008

FORMAT(IHLLS5K, L1HJOB NUMBER 13}
WREITE(6,30603 (TITLEIL} Qin],15)

FORMAT{IH 15X, 15847

EF{DEN.EQ,. THREED GO TO 3042

MRITE(G6,3063}

FORBAT{IH 15K, 23HTHO-DIHENSIONAL GRAPH ]
60 TO 3064
WRITE(6,3045)1 3, (CONLABII,IC)dC=1,2)

FORBAT(LIH 15K, 2THTHREE-DINENSIONAL GRAPH,PCIIZ,16H) IS DEFINED as
1244)

CONT INUE

DO 3050 1Y=1,50

DO 3050 IX=1,100 )

IFCIGRAPHUIY, IX).NE.100IGD TO 3051

IGRAPHUIY , EXI=IG(L)

60 70 3050

EFCIGRAPHETY IX) 6T 1003 IGRAPHEIY, IXI=IGRAPHIIY, 1X)~100
0O 3053 1=1,10
IF(IGRAPH{IV, X3 .HE. 1160 TO 3053
IGRAPHEIY, [XI=IG{I¢1}

60 10 3050

CORTINUE

IGRAPHUIV, IX)=IGERL)

CONT INUE
YINCSXMAT (MY +])-XMAT(MT}
YIRC=YINC /50,

BECIN=XKAT (MT+13~(,5%YINC}

D0 3055 1JK=1,50

[=50-1JKel

IF{].EQ.50.0R0 1o EQe40.0R. 1 EQ030.0R. 1. EQ.20.0R. [.EQ. 1CIGO YO 3080

WRITE(G,3061 }ILABEL IR IJK) o { IGRAPHITRT1T,0E=1,100}
FORMAT{IH AL, L4X,1H.LOCAL}
€0 TO 3055

FORMAT (1M Al2X,E21.5,2H..10041)
BEGIN=BEG IN- Y IWC
WRITE(&,3070BEGIN

CONTINUED

23



LIsTING OF PROGRAM SNOOP. — CONTINUED.

3070 FORRAT(GH €1l8e51102Maccecnaccnsnovonencnsncoanonarononusosccanne
Heconannasssnssassovatnnannannnssssssasnosnsnsoscsasssnssnss
HRITE(5, 3060}

3080 FORMATULH 15X, EH 19X, IN.B9N, 1H. 19X TH. 190o LML 19X, 1. §
KIMC= (XMAT(MKs2)-XKAT (MKe111/100,
XBEGIN=XMAT (N1 )= (. 5EXINC)

DC 6070 I1JK=20,100,20
TETIR=2EIR/20
XIRs{lJIK

4070 XABS{IIEJRI=NBEGIMe (XIRSXINCY
WRITEC6,6071 IXBECING (XABS (11, 1=1,5)

6071 FORMAT(IH 10X, EL1.5,5(9X,E11.5})
WRITE(6,3081 1 (1LABEL(L ST}, 01nl,%50}

3081 FORMAT{IHO15X,50A1)
uRITEL6,3082110

3082 FORMATI31H NUMBER OF ATTENPYED OQVERPLOTS=13}
IF{ID.€Q.0)60 10 2010
WRITE{6,3083) o

3063 FORKAY(3THICOORDINATES OF ATTEMPTED OVERPLOTS ’

C PRINT THE OVERPLOTS
DO 3083 I=1,10
IF(DEM.EQ. THREEDIGO TO 3090
READ(9,40402 1Y, 1X

4040 FORRAT{ZI3}
visly
Vi=(BEGINS(YIOVING)}

Ri=EX
XI=(XBEGIN*(XI®XINCT}
WRITE(6,30911Y1,KE

3091 FORMAT(3IN ¥Y=E1Ll.5¢ 3% ZHX=E1L.5)
60 7O 3085

3090 READ(9,4081} IV, IXsKPLOT ] -

4041 FORMAT(3E3)
vinly
Yix(BEGIN®(YISVINC))

Xi=1X
Ki={XBEGINS(XI®XINCY}
HRETE(6,3092)Y1,X1,KPLOY

3092 FORMATO(IN YRELL.5,30, ZHN=E 1.5 3X,3HPC=]2)

3065 CONTINUE

2010 CONTINUE
READIS30201 TAIL, TAIN
EF(TAIL.NE.EE.AND. TAILL.NE.CCIGOD TO 999 ¢

3020 FORMAT(244)
WRITE(6,30211TAIL, TAIN

3021 FORMAT(IHI2A4)
IFETATL.EQ.CCIGO YO 799

2000 CONT INUE
stop
END
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